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DETAILED ACTION 

Response to Amendment 
[1] The response filed on 25 March 2005 has been entered and made of record. 

Response to Arguments 
[2] Applicant's arguments filed on 25 March 2005 have been fully considered but they are 
not persuasive. Response to those arguments is presented below. 

Objection to the Specification 

Summary of Arguments: 

Applicant has amended the objected portions in the specification. Applicant requests the 

withdrawal of the objection [Remarks: Page 6]. 
Examiner's Response: 

Agreed. Examiner withdraws the previously made objection. 

Claim Rejections - 35 USC § 103 

Summary of Arguments: 
Regarding Claims 1 and 8: 

Item 1 : Applicant alleges, "the value smoothed by Yajima is completely different than an edge 
enhancement amount" [Remarks: Page 8]. 
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Item 2: Applicant alleges, "Kawai does not show either the smoother 103 or the edge emphasis 
unit 105 acting on density enhancement amount data (i.e., data separate from the image data). In 
fact, Kawai does not show density enhancement amount data at all" [Remarks: Page 8]. 

Examiner 's Response: 

Examiner's response for Item 1 : Examiner respectfully disagrees. Smoothing disclosed with 
Yajima would inherently smooth the edge enhancement amount. In order to further clarify the 
Examiner's position, an illustration suggesting that there is no noticeable difference between 
applicant's invention as claimed and the combination of Kawai and Yajima. 
Applicant's invention as claimed: 

Y=/(a)+/(P) 

y, enhanced density 

a, enhancement amount for edge pixel 

p, original image 

/, correction function to reduce variation 

Combination of Kawai and Yajima: 

Y=/[a + p] 

y, enhanced density 

a, enhancement amount for edge pixel 

p, original image 

/, correction function to reduce variation 
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To further simplify this discussion, lets consider a trivial smoother, a low pass filter. 
A two-dimensional low pass filter, h, of size KxL and with entries 1/(KL), that is, 
1 



h[k,l) = 



-{K-\)l2<k<{K-\)l2,-{L-\)l2<l<{L-\)l2 
KL 



0 elsewhere 
for K and L both odd. 

The terminology "spatial averaging" will be used to indicate the operation of applying the 
low pass filter. The spatial averaging operation then is given by the equation 



\K-\)/2 (L-\)/2 

x[m,n] = ]T 2^ x[m + k,n + l]h[kj] 

*=-(A:-l)/2/=-(Z,-l)/2 

where x[m,n] is the input original image and x[m,n] is the output smoothed image. The input 
image is of size MxN with M assumed to be significantly greater than K and N assumed to be 
significantly greater than L. It is also assumed that x[m,n] is zero-padded, that is, for values of 
m<0 and m>M-l and values of n<0 and n>N-l the image pixel intensities are set to 0 
(x[m,n] = 0) so that the spatial averaging operation can be applied even at the edges of the 
image. 

Commonly known 3x3 low pass filter is of the form: 



1/9 


1/9 


1/9 


1/9 


1/9 


1/9 


1/9 


1/9 


1/9 
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Consider an example with an image section being: 



10 


33 


20 


20 


193 


5 


23 


15 


50 



The enhancement amount being: 



5 


15 


3 


9 


20 


6 


12 


6 


5 



Notice the result of the central pixel using y= f (a)+f (P): 
/ (a)= 9 
/(P)=41 
Y=9 + 41=50 

Notice the result of the central pixel using y= f [a + P] 
a + P would be: 



15 


48 


23 


29 


213 


11 


35 


21 


55 



y= / (a + P)=50, as can be seen the end result is the same as the applicant's claimed invention. 
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Examiner's response for Item 2: Examiner's response for Item 1 : Examiner respectfully 
disagrees. Kawai's Figure 2B discloses the enhancement filter used by the edge emphasis circuit 
105 to calculate the density enhancement values. 

Summary of Arguments: 

Regarding Claims 6: Applicant states that arguments presented for claim 1 applies to claim 6 as 
well. Applicant further argues, "Baxes does not show correction of the first image data that 
expresses an edge enhancement amount for the target pixel". 

Examiner 's Response: 

Examiner respectfully disagrees. Applicant should refer to the response provided for 
claim 1. In response to applicant's arguments against the Baxes reference individually, one 
cannot show nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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[3] Claims 1, 5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai 
et al. (hereinafter "Kawai") [US 5,339,365] in view of Yajima et al. (hereinafter "Yajima") [US 
4,074,231]. 

Regarding claim 1, Kawai discloses an image processing apparatus for conducting edge 
enhancement processing on an original image, comprising [Fig. I A: Disclosed is performing 
edge enhancement with edge emphasis (enhancement) circuit 105. J: an enhancement amount 
calculation unit for calculating a density enhancement amount for each edge pixel of the original 
image, the edge pixel being a pixel in an edge area in the image [105 on Fig. 1A; Fig. 2B; Col. 5 
Line 62; The cited reference discloses the edge emphasis circuit, where enhancement amount 
calculations are made for the edge pixels. Figure 2B discloses the enhancement filter used to 
calculate the density enhancement values. This filter provides new values only at the edges of an 
image. ]\ a density processing unit for correcting a density of each edge pixel of the original 
image in a manner to reduce variations in densities in the overall edge area [103 on Fig. 1A; Fig. 
2 A; Smoothing function disclosed corrects the variations in density along the whole image, 
including the edge area.]; and a density calculation unit for calculating an enhanced density of 
each edge pixel from the corrected density and the corrected density enhancement amount 
[Equation 1; The equation discloses an enhanced density that is an addition of smoothing and 
enhancement, which are corrected by the factors a and (l-a)J. 

However, Kawai et al. does not explicitly disclose an enhancement amount processing 
unit for correcting the density enhancement amount for each edge pixel in a manner to reduce the 
variations in the density enhancement amounts in the overall edge area . 
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Yajima does explicitly disclose an enhancement amount processing unit for correcting 
the density enhancement amount for each edge pixel in a manner to reduce the variations in the 
density enhancement amounts in the overall edge area [Col 6 Lines 24-27: Cited reference 
discloses smoothing of the edge enhanced image to reduce the variations in density. This would 
have same effect as the smoothing of enhancement amount and adding that to the original image. 
Since, the operation is interchangeable, order of execution does not affect the result. The 
additional feature such as the noise suppressor and it's related components can be removed 
without affecting the smoothing functionality.]. 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teaching Kawai et al. with Yajima et al. to develop a correction method for 
enhancement density variations. Smoothing is used to reduce variations and may be used in any 
situation. Hence, one would use smoothing to reduce the variations in the enhancement amount. 
Furthermore, smoothing is well known in image processing, some well-known filters that 
perform smoothing are low-pass and dilating filters. 

Regarding claim 5, Kawai et al. discloses an image forming apparatus for forming an 
image, comprising the image processing apparatus of Claim 1 , wherein the image is formed 
based on image data on which edge enhancement processing has been conducted by the image 
processing apparatus [405 on Fig. 4J. 

Regarding claim 8, all claim limitations have been set forth and rejected in the discussion 
for claim 1 . 
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[4] Claims 2-4, 6-7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawai view of Yajima as applied to claim 1 above, and further in view of Baxes [NPL 
document, see PTO-892]. 

Regarding claim 2, Kawai and Yajima meet the claim limitations as set forth in the 
discussion for claim 1 . 

However, neither Kawai nor Yajima expressly disclose the image processing apparatus of 
Claim 1, wherein the enhancement amount processing unit changes the density enhancement 
amount for a target pixel in the edge area to a greatest edge enhancement amount in a 
predetermined area that includes the target pixel and edge pixels surrounding the target pixel. 

Baxes discloses a method where the target pixel value is replaced with the greatest pixel 
value in the predetermined area that includes the target pixel and edge pixels surrounding the 
target pixels [Page 142 and Fig. 5. 1 6J. 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Kawai et al. and Yajima et al. with Baxes to change the density of 
enhancement amount in a target pixel to the greatest value in the predetermined area. Dilation 
eliminates the variation in the pixel values of an image [Page 144, Paragraph 4]. If it were 
applied to an array of enhancement values or an enhanced image, the effect would be the same. 

Regarding claim 3, Kawai and Yajima meet the claim limitations as set forth in the 
discussion for claim 1 . 



Application/Control Number: 1 0/082,072 Page 1 0 

Art Unit: 2625 

However, neither Kawai nor Yajima expressly disclose the image processing apparatus of 
Claim 1, wherein the density processing unit changes the density of a target pixel in the edge 
area to a greatest density in a predetermined area that includes the target pixel and edge pixels 
surrounding the target pixel. 

Baxes discloses a method where the target pixel value is replaced with the greatest pixel 
value in the predetermined area that includes the target pixel and edge pixels surrounding the 
target pixels [Page 142 and Fig. 5.16], 

It would have been obvious to one with ordinary skill in the art at the time of invention to 
modify the teachings of Kawai and Yajima with Baxes to change the density of the target pixel 
to the greatest value in the predetermined area. Dilation eliminates the variation in the pixel 
values of an image [Page 144, Paragraph 4]. Hence, one would use dilation to reduce variations 
in density in an image or array. 

Regarding claim 4, all claim limitations have been set forth and rejected in the discussion 
for claims 1-3. 

Regarding claim 6, Kawai et al. discloses a judgment unit forjudging whether a target 
pixel is an edge pixel, which is in an edge area, based on the image data [Fig. 2B; 108 on Fig. 
1AJ. All remaining claim limitations have been set forth and rejected in the discussion for claims 
1-3. 
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Regarding claim 7, all claim limitations have been set forth and rejected in the discussion 
for claims 5 and 6. 

Regarding claim 9, all claim limitations have been set forth and rejected in the discussion 
for claims 2 and 8. 
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Conclusion 

[5] THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Contact Information 



[6] Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mr. Sath V. Perungavoor whose telephone number is (571) 272- 
7455. The examiner can normally be reached on Monday to Friday from 8:30am to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Bhavesh M. Mehta whose telephone number is (571) 272-7453, can be reached 
on Monday to Friday from 9:00am to 5:00pm. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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